We present an algebra generated by a single pair of creation and annihilation operators and * . We prove that the algebra has a unique -dimensional representation. Physically this algebra corresponds to a system where there are at most − 1 particles in a state with otherwise same quantum numbers. 
Introduction
The representation theory of quantum algebras with a single deformation (or quantization) parameter has led to the development of -deformed oscillator algebras [1] [2] [3] [4] [5] [6] [7] . Various -deformations of the single fermion algebra and the single boson algebra have been investigated [8] [9] [10] [11] [12] [13] . For undeformed oscillators the number operator N = * counts the possible number of particles in a given state [14] . For deformed oscillators this relation is usually replaced by N = deformation so that N has the eigenvalues
Since the algebra ( ) we will present has a unique -dimensional representation it is related to the wellknown orthofermion algebra [15] [16] [17] [18] [19] with unique + 1 = dimensional representations.
is generated by 1, and pairs of annihilation and creation operators * respectively which satisfy the following relations: * + δ One important difference is that is generated by pairs of annihilation and creation operators whereas the algebra ( ) we will describe is generated by a single pair of creation and annihilation operators. In [20] the isomorphism between and defined by = 0
was established. In this paper we will introduce the algebra ( )
which is the -deformation of . Here the deformed numbers are defined as in (1) and
. In the case for = 2 the algebra becomes undeformed fermion algebra. The fact that this is the undeformed fermion algebra is important since the single fermion algebra can not be deformed [21, 22] . Notwithstanding the orthofermion algebra is not deformed it is invariant under the quantum group SU ( −1) for any deformation parameter [23] . Its unique nontrivial = ( + 1) dimensional irreducible representation has been given by × matrices with entries [ ] = δ 1 δ +1 and it has been shown that orthofermions are related to topological symmetries in [24] . In Section 2 we obtain ( ) (5) by starting from the orthofermion algebra and explicitly constructing the creation and annihilation operators and * in (5) in terms of * ( = 1 2 · · · ) in (2)-(3). Then we prove the isomorphism between ( ) and by starting from (5) and explicitly constructing operators * ( = 1 2 · · · ) satisfying (2)-(3). Hence, under the isomorphism the elements * of ( ) are mapped to element * of . In Section 3 we construct the unique representation of ( ) (5) by solely using the creation and annihilation operators and * of ( ). In Section 4 we present our conclusions.
The algebra ( ) and its relationship to the orthofermion algebra
We will exhibit that the algebra ( ) and (2)- (3) are algebraically isomorphic. To prove this we exploit the fact that and are isomorphic which was shown in [20] . We know that the algebra is generated by 1 and a single pair of creation and annihilation operators * satisfying (4) . Then
is the number operator of , which has the spectrum
are orthogonal projection operators such that
Furthermore a basis of the algebra is given explicitly by
Because of the isomorphism between and we also have the equations *
The following steps are going to give us a new presentation of and we will call this presentation as ( ) which is the -deformation of . Now we want a number operator for the orthofermion algebra , which has the spectrum {0 
in terms of the generators of the orthofermion algebra .
and using (8)
Let us define
and it can easily be seen that
Manipulating the definition of N and using (7) we obtain Π 's in terms of N such as
Then we get
For > 0
Use (14) to obtain *
Let us consider relations (17), (21)- (22) which are satisfied by * for each = − 1. We will use these relations to define an algebra , namely ( ); that is, generated by 1 * and satisfying * − *
Conversely, starting from the algebra ( ) we turn back to , that is, there is an isomorphism from ( ) onto the orthofermion algebra . To show this first, let N = * , M = * and multiply the first equation of (23) 
Now we will exhibit the basis elements of ( ) (23) as
where we now define
First, we will show that Π 's are projection operators.
From the definition of Π we get
Equation (32) for = − 1 turns out to be * −1 −1
The operator Π has all factors of
and by (27) 
Similar argument to this also give us
From (31), (37)
and then
Rewrite ( Now we consider the elements of ( )
and we claim that these elements with their stars generate the orthofermion algebra, hence ( ) is isomorphic to for each = − 1 and > 0. We will show this: 
Representations of the algebra
( )
The creation and annihilation operators of ( ) for each satisfy
Considering the first equation of (54) and then multiplying it by * on the right gives us
Since N and M commute they have simultaneous eigenvectors, namely |ν µ for which ν and µ eigenvalues of N and M respectively. Hence (55) implies
In the case µ = 0 µ = ν + 1, the relations
give us that
for some ∈ . This fact is exactly the same as the representation of the -deformed boson algebra * − * = 1
However due to the second equation of (54) = 0 this can not happen for all . In the case µ = 0 the similar way performed in [20] 
suggest that
Similarly, we have
Thus by this method we end up with the unique -dimensional representations.
Conclusion
We proved that using the creation and annihilation operators of the -deformed algebra ( ) defined by (5), the creation and annihilation operators of (2)-(3) can uniquely be constructed. Then we have a unique = +1 dimensional representation of -deformed algebra. Two aspects of this construction are important. The first is that although ( ) has one pair of creation and annihilation operators, has pairs of creation and annihilation operators. The second important point is that although ( ) is deformed, is undeformed. Representations of orthofermion algebra have states * |0 corresponding to a state containing the th orthofermion, whereas in representation of ( ) this corresponds to an -particle state. The -oscillator (60) has a multidimensional generalization with important physical and mathematical properties [25, 26] . Such generalization of the particle algebra considered in this paper should be interesting and useful.
It will also be interesting and useful to investigate the two parameter generalization ( 1 2 ). These would be similar to two parameter [27, 28] generalizations of the -oscillator which turn out to be important for thermodynamics [29, 30] .
